Physical property data make possible fine-scale stratigraphic correlation of seismic reflection profiles with core lithology. Data from Sites 513 and 514 show that pronounced, subparallel reflector banding corresponds to fluctuations in the clay content of diatomaceous oozes. Data from Site 511 indicate that diagenetic alterations of the sediment may influence the reflection pattern.
from physical properties was used to attempt a correlation for Sites 511, 513, and 514. The basic problem for the correlation is the transformation of two-way travel time into depth. Using the sonic velocity measurements, the transformation function was computed from the differential equation for the velocity.
V(x) = 2 áx/át
where V(x) = measured sonic velocity, by integrating the equation where layer 1 overlies layer 2.
The term layer has no meaning within the sequences under discussion here, because there are no criteria for subdividing them into lithological subunits ("layers"). Instead of using the simple concept of the reflection coefficient as Anstey (1977) did, therefore, we have viewed the reflection coefficient as a tool for estimating the boundaries of sonic units from the impedance data. The impedance profiles defined on irregularly distributed sample points were redefined on a regularly spaced grid by linear interpolation, whereby the depth points were spaced more closely than the smallest spacing between samples. Under these conditions, the magnitude of the reflection coefficient computed from the estimated data becomes a function of the step between depth points, and the reflection coefficient gives only relative values of reflected energy. Furthermore, the estimated depth position of the reflecting boundary and its width will vary with changes in the depth distribution of data. As the distance between the estimated impedance points decreases, the computed position of the reflecting boundary will move toward the upper measured sample point.
The graphic representations, numeric integration, computation of reflectivity, and search for extrema in the reflection curve were done using a computer program written by R. Ott.
The computed reflection patterns for Sites 511, 513, and 514 are summarized in Table 1 .
SITE 511
The sonic velocities (see Bayer, this volume) and the impedance values (Fig. 1) Recovery within Acoustic Unit I was too poor to give data indicative of the details of the reflection pattern. The boundary between Acoustic Units I and II corresponds to locally increased impedance values within the upper part of the Cretaceous sequence. These high impedance values correspond to a change in sediment corn- position (Fig. 1) . The additional components occurring within this section include abundant zeolites and especially large amounts of unspecified, nonbiogenic carbonates. The increased impedance, therefore, is due to diagenetic alterations. We conclude that the seismic reflector corresponds to these sediments and not primarily to the Cretaceous/Tertiary boundary, which is somewhat higher in the profile and is associated with a hiatus. Within Acoustic Unit II, a rapid change of impedance values occurs at approximately 350 meters depth. It has no visible correspondence with a change in the sedimentological composition, but corresponds with a region of reduced porosity values (Fig. 2) . Acoustic Unit II passes from an area of closely spaced reflectors into a reflection-free section. This pattern roughly corresponds to closely spaced fluctuations of the CaCO 3 content in the upper part of the unit and a more uniform distribution of the CaCO 3 content within the nannofossil oozes in the lower part. Closely spaced lithologic fluctuations occur again in the upper part of Acoustic Unit III, and these correspond to fluctuating impedance values and possibly to the closely spaced reflector pattern. This lithologic sequence also contains large amounts of unspecified carbonate, the presence of which indicates diagenetic cementation. Thus, empirically, it seems likely that the subparallel reflection patterns within the Mesozoic sequence of Site 511 correspond to lithologically stratified sequences and that diagenetic changes may strongly influence the acoustic pattern.
SITE 513
The closely spaced, subparallel reflection configuration observed on the seismic record in the area of Site 513 allowed us to correlate this pattern with lithology using the physical property data. These lithological units have been recorded for Site 513:
Unit 1: 180 meters of muddy diatomaceous oozes. Unit 2: 53.9 meters of muddy diatomaceous nannofossil ooze and diatomaceous nannofossil ooze. Unit 3: 145.5 meters of nannofossil ooze containing some indurated chalk zones. The impedance-depth log (Fig. 3) shows numerous sharp but small impedance contrasts within Lithological Unit 1 that correlate with fluctuations in the diatomclay content. The peaks of the computed relative reflection coefficient are very sharp as a result of the computation method, which tends to associate high reflectivities with rapid changes of the impedance and lower reflectivities with gradually changing impedance values. The simulation (Fig. 3) shows a very good correspondence between the reflectors of the seismic record and the computed reflection pattern. Thus it is likely that the seismic stratification correlates with a lithological stratification caused by fluctuations in the diatom and clay content of the sediments. Within the recorded depth range, changes in clay content affect the physical properties of diatomaceous oozes much more than does compaction (Bayer, this volume) .
The boundary between Lithologic Units 1 and 2 can be clearly correlated with the seismic record, as can a short interval of diatomaceous oozes between Units 2 and 3. Within the nannofossil oozes of Units 2 and 3, some stratification occurs in the seismic record, although the configuration is not as parallel as in Unit 1. Recovery in Unit 3 was very poor, and there are not enough impedance data to simulate a detailed reflection pattern. Given that the reflection pattern of Unit 2 can be related to composition and therefore to carbonate content, one may assume that the seismic pattern of Unit 3 corresponds to the indurated chalk zones which occur in this sequence.
SITE 514
In principle, the penetration depth of Site 514 is too low for a correlation with the seismics. But the seismic record closely resembles that of Site 513, and the lithologic composition is also very similar. Furthermore, physical property data were taken for small intervals, so a possible correlation can be given in Figure 4 . The simulated reflection pattern indicates two reflector horizons between 0 and 30 meters depth and between 100 and 140 meters depth, and these fit very well the seismic record. Furthermore, the substructure of these reflection zones is closely approximated by the simulated re- flection pattern (Fig. 4) . Again the impedance contrasts are small, but they correlate very well with lithologic changes-fluctuations in clay content within the upper reflection zone and the occurrence of nannofossil-enriched sediments in the lower reflection zone. Empirically then, the closely spaced, subparallel reflection pattern in the young diatomaceous oozes can be related with high probability to compositional fluctuations within this sediment type. Impedance and reflectivity in diatomaceous sediments with a diatom content of more than 40% are particularly sensitive to fluctuations of the clay content. The somewhat more pronounced reflection pattern of Site 513 corresponds to a diatom content that is even higher. This finding agrees very well with those of Mayer (1980) , who found that "variations in acoustic impedance are almost entirely controlled by changes in saturated bulk density (porosity)," which, again, is correlated with the sedimentological composition.
